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Determinat ion of Water Quali ty in Streams 
1. Introduction: 
Various animals live in streams. Especially those animals that live on the bed 
of the stream reflect the qual i ty of the water of that stream f rom the past to 
the t ime of study. By studying the types of animals l iving in a stream we can 
understand the qual i ty of the water of that stream. This study is designed in 
such a way that anyone including primary school, middle school and high 
school students can carry it out wi th adequate supervision.'Use this study as 
an opportuni ty to encourage people to understand the qual i ty of the stream 
and if it is pol luted th ink of actions necessary to improve the qual i ty and 
protect it. When carrying out the study pay attent ion to the safety guidelines 
to prevent accidents. 
2. Water quality and life in a stream 
Many animals live in streams. The type of animals that you f ind in a stream is 
closely related to the amount of oxygen dissolved in the water. 
How does Oxygen level in a water body vary? 
The amount of oxygen found in the water varies depending on 
> The temperature of the water and the level o f po l lu t ion. 
If the water temperature is low more oxygen can get dissolved in 
it, in other words higher the temperature of the water, lower the 
amount o f dissolved oxygen. 
> The plants that live in streams which produce oxygen. 
> The f low of water. When the water f lows along a stream, the 
oxygen in the air gets dissolved in water at the surface where 
water and air touches each other. 
> The amount of organic matter in the water. 
In pol luted streams much of the oxygen is used up by bacteria 
to decompose the organic matter. Therefore the oxygen level in 
pol luted water is low. 
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Animals that can live only in clean water cannot live in water bodies of low 
levels of oxygen. Also the animals that can live in polluted water can be 
found in plenty. Therefore we can see a relationship between the amount of 
oxygen in the stream and the types of animals that live there. 
Hence by studying the types of animals in a water body you can get an idea 
ofthe state of that water in relation to its pollution level. We call the types of 
animals that can tell us about the environment and condition ofthe pollution 
status of the water body "Indicator Organism". 
Based on the severity of pollution three levels of pollution can be identified. 
They are: 
• Class I - Clean Water (BOD: Less than 1 mg/l) 
• Class II - Slightly Polluted Water (BOD: 1 -3 mg/l) 
• Class III - Highly Polluted Water (BOD: Over 3 mg/l) 
The species that could live in the three above different levels are given in 
section 3. 
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3. Pollution levels and the small invertebrate animals present in 
different levels. 
T h e p i c t u r e s a n d t h e d e s c r i p t i o n s g i v e n i n t h i s s e c t i o n g i v e y o u a n 
i d e a o f s o m e o f t h e i n d i c a t o r s p e c i e s f o u n d i n w a t e r b o d i e s o f 
d i f f e r e n t p o l l u t i o n l e v e l s . 
3.1 Class I - Clean Water Environment 
T h e w a t e r i s c l e a r a n d t h e b e d o f t h e s t r e a m c a n b e 
s e e n - t h e k i n d o f w a t e r y o u f e e l t o g e t i n a n d p l a y 
w i t h ! Y o u c a n s e e s m a l l b o u l d e r s i n t h e s t r e a m b e d 
a n d p l a n t s o n t h e b a n k . 
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3.1.1 Class I : Clean Water Organisms 
Mayf ly Nymph 
Nymph Nymph with gills 
Three rod like 'tails' present at the posterior end. Older nymphs have gills in the abdom 
region 
inal 
Life cycle 
Stonefly Nymph 
Adult -live ftn land 
Nymph - Similar to may fly nymph but only with two 'tails' and no gills on the abdominal region. 
5 
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land 
• P adult 
/ ... 
nymph 
water 
Life cycle 
Dragonfly Nymph Type I 
Adult - among vegetation 
Nymph 
They possess a 'mask' at the anterior region. No posterior gills . body is broarder compred to the 
damsel fly larva. 
Life cycle 
Adult lives among terrestrea! vegetation 
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Dramselfly Nymph 
They possess a 'mask' at the anterior region. Narrower than the dragon fly nymph. They 
have three leaf like projections at the hind end. 
land 
water 
Adult lives among terrestreal vegetation 
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Water Strider 
These insects live on the surface of water . Head is very shor t and the body is slender. Their 
legs are very th in (needle like) and poster ior legs are very long. 
Crab type I 
Body dorso-ventra l ly f la t tened w i th a very hard body cover ing. Limb has number of jo ints. 
One pair of l imbs is robust w i th a pincer like end. 
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Diving Beetle 
Larva Ad L i t 
Both adults and larvae live in water . 
9 
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Determination of Water Quality in Streams 
3.2 C l a s s II - S l ight ly Pol luted Water Env i ronment 
There could be houses and areas of human disturbances around the 
stream and water looks cloudy. 
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3.2.1 Class II: Slightly Polluted Water Organisms 
Water Stick Insect 
Water Scorpion 
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Dragonfly Nymph Type II 
Nymph 
They possess a 'mask' at t he anter ior region. No poster ior gills . body is broarder compred t o 
the damsel f ly larvae 
Aduit lives among vegetation 
Life cycle 
Water Log Lice 
Dorsal surface Ventral surface 
Body dorso ventra l ly f la t tened .Limbs located vent ra l ly . 
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Crab Type II 
Dorsal surface Ventral surface 
Body dorso-ventral ly f la t tened w i th a very hard body cover ing . Limb has number o f jo in ts . 
One pair of l imbs is robust w i th a pincer like end. 
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3.3 Class III - Highly Polluted Water Environment 
O p e n i n g s o f w a t e r d i s p o s a l p i p e s t o t h e s t r e a m c o u l d b e f o u n d . 
S u r r o u n d i n g a r e a i s w i t h m a n y h o u s e s , b o u t i q u e s e t c . D i s p o s e d g a r b a g e ( 
p o l y t h e n e , p l a s t i c , ) c o u l d b e s e e n f l o a t i n g o n t h e w a t e r . T h e s t r e a m b e d i s 
u s u a l l y m u d d y . T h e s t r e a m h a s a n u n p l e a s a n t a p p e a r a n c e . 
* 
i s 
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3.3.1 Class III : Highly Polluted Water Organisms 
Snail Type I {Pila) 
WW 
Shells of Pila 
Snail Type I I 
0 0 
Shells of small snails 
1 9 
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Chironomid larva :True midge larva / Non biting midge larva 
Larva 
Red in colour. General ly known as Blood worms . Head dist inct. First thoracic segment bears 
a pair of false legs.Poterior end has lappets and hair. 
20 
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Sack Swimmer 
insect swims upside down . hence known as back swimmer . 
Tubifex / Sludgeworms 
Very slender worms.Red in colour. Construct tubes in m u d . Their tails project ou t f rom 
tubes.s 
21 
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Determination of Water Quality in Streams 
What should you do before conducting the study? 
4.1 Preliminary work 
4.1.1 Select an area 
Before you begin the field study select an area with streams that 
you could reach easily. 
Select a specific site for your study: 
By taking sufficient time prior to conducting the study you can visit the 
location and determine the following: 
Time taken to reach the study location 
The nature of the area 
Depth of the stream and the speed of the water flow 
Nature of the stream bed and ease of access to the site 
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d e e a 
d e e p 
Diagram showing different stream conditions 
Consider the following when selecting a study site: 
Make sure that you select a shallow stream. Streams having a depth 
of up to 30cm are acceptable as sites for study. Streams having a 
considerable flow and beds with fist or head sized stones are the best 
sites. Studies can also be carried out at sites, where the stream is dry 
and muddy. The specific study points should be decided by considering 
the current ofthe stream and distance from the bank. 
If you feel that a site is dangerous even though it is shallow (eg. steep 
and slippery areas) avoid such sites. 
You can reduce the time wasted looking for a suitable site when you 
conduct the proper study by doing this preliminary survey. 
You can also decide the number of sites to be studied in one day 
considering the time involved to move from one site to another. 
You also can decide the number of people required to make a realistic 
schedule. 
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4.1.2. Prepare a Map 
Prepare a map (as detailed as possible) of the area with the location of 
the stream that you propose to study, the surrounding towns and 
populated areas. 
Mark on the stream the sites you propose to study. 
4.1.3.Get your tools ready 
What are the materials / tools that you should take to the 
Before you start the study make sure that you have the following items 
The study material: 
This manual and a identification sheet with color 
photographs of the animals that you are going to look. 
Place the sheet inside a plastic bag so that it will not get 
wet. 
field? 
ready. 
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• Data Sheets: 
Prepare sufficient copies of data sheets. You should make 
sure the papers do not get blown away at the site. 
• Pencil 
• String / rope 
« Net 
A net with eye size of approximately 1 - 2 x 1 - 2 mm. A net 
strung between two poles is handy. A fish net having 
similar mesh size also could be used. It is better if you 
could make a net attached to a semicircular PVC pipe 
Buckets 
Plastic trays preferably white in colour with a flat bottom. 
When animals are collected they could be transferred into 
these trays to sort them out. If you do not have plastic 
trays, instead can use a shallow container with a wide 
mouth and white flat base. 
White Vinyl Sheet or a polythene sheet 
You can take the pebbles and stones from the stream and 
collect the small animals attached to them on to these 
sheets. By placing the animals taken on the white sheet 
you can prevent them being left out. 
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Magnifying Class / hand lens 
These are useful to look for very small organisms. 
• Forceps 
Use these to pick the animals. 
Measuring tape 
• Thermometer 
If it is a glass thermometer handle it wi th care. 
• Camera - opt ional 
If you have a camera this could be used to take photograph of 
the animals. 
Note: The stream belongs to every one of us. So we must take care not to 
leave any garbage in the stream or on the banks. Make sure to take home all 
the texts and paper used. Let's look after our streams! 
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5. Safety Measures 
Prevention of accidents at study sites: 
Pay attention to the following: 
• Conduct the study in groups of 3-5 as it is dangerous to carry out the 
study individually. 
• Water currents are often stronger than they appear. Always check the 
speed of the current before entering the water body. 
• Depth of the stream should not exceed 30 cms. Any site deeper than 
this should be considered as dangerous. 
• Cans and broken bottles are often found in streams. Therefore it is 
dangerous to enter with bare feet. Wear either rubber boots or shoes 
that it is affordable to get wet. 
• The stream depth could increase abruptly. Stream beds could be 
muddy unexpectedly. Therefore take care when entering the stream. 
• Be careful not to slip and injure yourself, many stream beds are 
slippery with mud and moss. 
• If you are carrying out the study in a very polluted area make sure that 
all of you wear rubber gloves. 
• Have with you, contact numbers and locations of hospitals beforehand 
to be used in case of an injury. 
• Don't forget to bring a First Aid kit to be used if need arises. 
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6. Study Method 
1. Get into groups of 3-5 people. Appoint a leader to each group. 
2. Upon arriving at the study site, fill the section A of your data sheet 
3. Under the guidance of the group leaders walk into the stream till you 
reach a depth of approximately 30 cm and look for fist or head sized 
stones. Look at small stones, water plants and sand at the banks of 
the stream. 
Be careful not to slip or get injured during the study. 
4. Now you have to get data to fill the section B and C of your data sheet. 
Lets look at what you get in section B and how you are going to get 
the data? 
Section B: 
• Name of the stream- Write the name as given in the map 
Study area Give the name of the local town or 
village with reference to a land mark 
such as a bridge. Also make a note if 
there is polluting sources such as 
factories close to the study area. 
• Collection site - Should be filled in using terms such as 
"center of the stream" or "Right bank" or 
"Left bank" or "Meters from" etc. Right 
and left bank should be determined by 
looking downstream, i.e. with your back 
to the river flow. 
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Observe the environment and make a 
judgment Is it clear, cloudy or rainy? 
Measure the temperature using a 
thermometer. The bulb of the 
thermometer should be submerged 
when the temperature reading is taken. 
Get an eye estimate of the width of th 
stream. 
Measure the depth of the water with a stick < 
with your leg and measure the length using 
tape. 
• Speed of the water flow -If you want to estimate the speed of the 
flow correctly attach a float to a piece of 
string of 3 - 5 meters long. Tie one end 
of the string to your leg at the level of 
water surface and the other end to a 
floating material such as a piece of 
polystyrene Measure the length of the 
string between your leg and the floating 
object. Hold the float very close to your 
leg and release it and start the stop 
watch simultaneously. Once the string 
get extended to its maximum length ( 
you will feel the pull at the leg) stop the 
stop watch. By doing so you can 
measure the time takes from placing 
the float in the river at your feet until 
the string is pulled tight. (See Figure) 
Then estimate the flow per second. 
• Weather -
• Water temperature -
• Width of the stream -
• Depth of the stream -
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Level Soeed of Flow 
Slow 30 cm in second <* tess 
Normal 30 -60cm in 1 second 
Fasl SOcm or more in one second 
Speed of the flow can be grouped into 
three basic levels: Slow, normal and 
fast. The respective speeds of these 
levels are given in the table. 
Note the correct speed in your data sheet 
Speed = [Length of string] / [time taken till it get tight] 
For example if a 3 m string is used and 1 5 seconds is recorded 300 cm 
divided by 1 5 gives us a speed of 20 cm per second. Determine the speed 
level according to the table given above. 
• Nature of the stream - For example fill in with phrases such as 
'Many head sized rocks', 'Many medium 
sized rocks', 'Small rocks and sand', 'Sand 
and Mud'. Also differentiate using 'Much 
brown soft substance on the stones' and 
'Little brown soft substance on the stones' 
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• Nature ofthe stream bed - Feel and observe the nature ofthe 
stream bed and find out to which 
category that it belongs.Stony, sandy 
or muddy 
• Appearance of water - Use phrases 'very clear' 'slightly 
turbid', 'highly turbid'. If there is any 
discharge from any waste pipes make a 
note of it. 
• Smell of water - For example 'There is an oily smell', 
'foul smell' or 'a chemical smell'. 
• Presence offish, water plants birds - Record the types offish 
birds and water plants that are seen 
close to the study site. 
5. Once you choose the exact place of study, hold the net keeping the 
horizontal PVC pipe of it on the stream bed. Walk about 3 - 5 meters 
upstream and gently lift up several stones located upstream and place 
them in the bucket or any other container. At the spot where the 
stones have been lifted, mix up the bed of the stream using your feet. 
The disturbed animals will now get washed to the net with the flow of 
the water. You can now catch these animals in the net. If the stream 
bed is of sand or mud, disturbing the bed alone will be sufficient to 
catch the animals. 
6. Take the stones that you have collected in the bucket to the bank of 
the stream and place them on the white sheet. Carefully collect the 
animals using forceps. You can use the forceps to collect the animals 
from the net carefully. 
7. Place the collected animals on the white tray with a little water. 
Observe the animals carefully identify them using the guide book and 
the photographs. Many of the animals will look similar, so observe the 
features of the animals very carefully. Some of the animals found will 
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not be like those given in the photographs. Study them carefully and 
make notes of their characteristics. 
8. Next fill section C of the data sheets with the details of the animals 
that you have noted. You can refer the section C of the sample data 
sheet given in section 7 to fill your data sheet 
9 . Once you finish observing don't forget to put the animals back to the 
stream. 
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7. Determination of the pollution level of the stream water 
Using the data that you have collected with respect to each collection 
site fill section C of the data sheet as described below. In order to 
understand how to fill clearly follow the sample data sheet given in 
pages 39-40 
• For the Indicator Organisms found write a maximum of V marks 
next to two animals which were most commonly found. 
Sometimes you may not get any under this category. 
• Write a + against the name of the animals you have seen in each 
collection site except the two that you have marked with V -
Using the procedure given below, calculate the pollution level of the 
water of each collection sites. 
With respect to each collection site in your data sheet towards the end 
you will find a cell indicating 'determination of pollution level. Along 
this row under each site there is a sub row indicating classification 
with sub columns I, II and III. Now you have to complete this section. 
How are you going to do it? 
Look into the data that you recorded with respect to indicator species 
under class I, II and III. 
Under each of the categories in 
Row (1) Add the total number of animals marked with a V mark 
and + mark. 
Row (2) Write the number of + marks. 
Row (3) Add up row (1) and (2). 
The sub column with the highest figure in row (3) is the pollution level 
of that site. Write this level in the sub row labeled as pollution level of 
the site. If you get, the same value for two levels of pollution here 
35 
Determination of Water Quality in Streams 
accept the lower pollution level, eg. If under II and III you get the value 
of 8 accept the lower level -class II. 
If you study a location over a longer period at several instances, 
looking at your data sheets you can see the changes in the stream and 
identify the causative factors for pollution as the data sheet gives both 
the pollution level and nature of the area. 
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Data sheet 
Section A. 
Name of the school: 
Group No: 
Names of group 1. 
members 2. 
Underline the name of 3. 
the group leader 4. 
5. 
Section B. 
Name of the stream 
Study area 
Collection site 
Date: (Time) : ( ) : ( ) : ( ) 
Weather 
Water Temp (degrees) 
Stream width 
Stream depth 
Speed of water flow 
Nature of the stream 
Nature of stream bed 
Smell of water 
Appearance of water 
Presence offish, 
water plants and birds 
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Sect ion C. 
S i t e l Site 2 Site 3 
Classification Indicator organism Mark + in the cell where indicator species are found 
Mark V in the cell of two species which are most frequently 
found 
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Determination 
of pollution level 
Classification 1 II III 1 II III 1 II III 
l) .No. of (+) + (V) 
2) No. of (V) 
3) Total ( 1 +2) 
Pollution level of 
the site 
Your comments 
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Sample data sheet 
Section A. 
Name of the school: Xxxxxxxx Vidyalaya 
Group No: 1 
Names of group 1. Mala 
members 2. Rani 
Underline the name of 3. Kamala 
the group leader 4. Sriya 
5. Nelum 
Section B. 
Name of the stream WakOya 
Study area Waga 
Collection site Near bridge Near temple Behind school 
Date: (Time) 1.12.2009 : (10am ) 5.12.2009 : (9am) 7 .12 .2009: (9am) 
Weather Cloudv Clear Clear 
Water Temp (degrees) 26° C 28° C 27° C 
Stream width 10 m 8 m 5 m 
Stream depth 20 cm 18 cm 28 cm 
Speed of water flow Medium Fast Slow 
Nature of the stream Many head sized Sand and mud Muddy 
rocks 
Nature of river bed Stony Muddy Muddy 
Appearance of water Clear Cloudy Brown 
Smell of water No smell Bad smell Strongly bad smell 
Presence of fish, No water plants Floating water Floating water 
water plants and birds Fish & Bird plants plants 
Fish &Bird Fish & Bird 
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Sect ion C. 
Site 1 Site 2 Site 3 
Classification Indicator organism Mark + in the cell where indicator species are found 
Mark V in the cell of two species which are most 
frequently found 
1 .Mayfly nymph 
2. Stonefly nymph + + 
3. Dragonfly nymph + + 
4. Damselfly nymph type V V 
i 1/1 
to 
1 
C 
(TJ 
( 0 
U 5. Water strider V 
U 6.Crab type 1 + V 
7. + 
8. + 
9. 
T 3 
1.Water stick insect + (U 
+ J 
_ 3 
2.Dragonfly type II + 
o cD 3.Water log lice V + 
^ ™ 
= 
4. Crab type II + V 
op 
in 
re 5. Water scorpion + 
ITS U 6. Species A + + 
7. Species B + 
8. Species C V + 
9. 
1. 
2.Snail-P/7o + 
" D <U 
•4—' 
3.Snail type II + + V 
_2 
~o 
— 4. Chironomid Larva V + 
Q . D ) 
- < - > 
^ * re 
10 
re 
5. Tubifex Worm + 
I * U 6. Back swimmer + V 
X 7. Species X + 
8. 
9. 
Determination Classification 1 II III 1 II III 1 II III 
of pollution level : L).No. of (v)+ (+) 4 3 1 3 4 5 5 6 4 
I) No. of (V) 2 0 0 1 2 1 2 1 2 
I) Total ( 1 +2) 6 3 1 4 6 6 7 7 2 
Pollution level of the Class 1 Class II Class 1 
site 
Your comments : There was a dumping site behind the temple 
Determination of Water Quality in Streams 
8. Conclusion: 
At the end of the study you will know the pollution level of the study site. 
If different groups study different sites along a long the stream then you can 
make a composite diagram indicating the pollution levels and land use 
patterns (eg. home gardens, populated area, location of factories) in such 
areas. 
After completion of the study 
> Suggest reasons for the predicted pollution level in a given site 
> Give suggestions to lower the level of pollution at a given site if 
such sites comes under the class II or class III category. 
> Suggest possible remedial measures to improve the quality of 
water in polluted sites. 
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4 1 
Mayfly nymph Dragonfly nymph type 1 
Stonefly nymph 
i i 
Dramselfly nymph Water strider 
Crab type 1 
Actual size 
larva 
adult 
Diving beetle 
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Class II: Slightly polluted water organisms 
Water stick insect 
Water scorpion 
Dragonfly nymph 
type 2 
Water log I ice 
Crab type 2 j- 0 ^ 
Back swimmer 
Snail type 2 
Chironomid larva 
Tubifex worms 
Snail Itype (pila) 
Class III - Highly polluted water organisms 
Actual size |iiii|iiii|iiii|iiiijtiiiiiiti|iiii|jiEi|iiii|iiii|iffif|itii|iiif|iitt|iiii|ini|iiiiiiiii|iiiiiiiiip7TY 
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